Angiotensin-II induces phosphorylation of ERK1/2 and promotes aortic adventitial fibroblasts differentiating into myofibroblasts during aortic dissection formation.
The development of acute aortic dissection (AD) is attributed to unbearable wall tension superimposed on disordered of cells and extracellular matrix (ECM) in the aortic wall. Adventitial fibroblasts (AFs) phenotypic differentiation response to stress exhibits essential function to regulate the remolding of vascular. Little is known about the AFs phenotypic differentiation and its possible mechanism in patients with AD. In this study, we examined their roles in AD. Surgical specimens of the aorta from AD patients (n = 10) and controls (n = 10) were tested for α-smooth muscle actin (α-SMA), extracellular signal-regulated kinase 1,2 (ERK1/2) and phospho-ERK1/2 expression, respectively by western blot. When compared with controls, protein levels of α-SMA was significantly decreased and levels of phospho-ERK1/2 was increased significantly in the aortic wall from patients with AD. Immunohistochemistry results showed elevated staining of both α-SMA and phospho-ERK1/2 in the adventitia of the aortic wall from patients with AD, on the contrary, staining of α-SMA in the media was decreased compared with controls. In vitro, the Raf/MEK/ERK pathway was involved in Ang-II-induced phenotypic differentiation and matrix metalloproteinase-2 (MMP-2) mRNA expression in AFs. This study provides a new insight into the biological action of AFs and phospho-ERK1/2 promoting phenotypic differentiation and MMP-2 expression, suggesting an important role of AFs in leading to disorder the delicate balance of ECM metabolism in the aortic wall, so that AFs may be an essential participant during AD formation.